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(54) (Tit le of lite Invention) 



Wooden Flooring and Floor Structure 



(57) (Abstract) 

(Problem) Wooden flooring and floor structure with no creaking sounds. 

(Means for Solving the Problem) Wooden flooring I possessing either a tongue 
2 or a groove 3 for use in a tongue-and-groove joint on edges to be joined, wherein 
at least one from among the tongue 1, the groove 3, the upper edge of the tongue 2, 
the upper edge of the groove 3, the lower edge of the tongue 2, or the lower edge of 
the groove 3 is provided with a sliding member 4 either continuously or 
intermittently over its entire length, and wherein when the adjacent flooring units 1 
are joined together, measurable gaps 6 and 7 arc produced between the 
corresponding faces where no sliding member 4 is interposed between the 
corresponding upper faces and the analogous corresponding lower faces of the 
tongue 2 and the groove 3. 



fsee source for figure] 
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(Scope of Patent Claims) 

(Claim I) Wooden flooring wherein said flooring possesses either a tongue or a groove used for a tongue- and- 
groove joint on edges to be joined, and wherein at least one from among the tongue, the groove, the upper edge 
of the tongue, the upper edge of the groove, the lower edge of the tongue, or the lower edge of the groove is 
provided with a sliding member either continuously or intermittently over its entire length, and wherein 
measurable gaps will be produced where no sliding member is interposed between the corresponding upper 
and lower surfaces of the tongue and the groove when adjacent flooring units are joined together. 

(Claim 2) A floor structure wherein multiple wooden flooring units possess either a tongue or a groove for use 
in a tongue-and-groove joint on edges to be joined, wherein said wooden flooring units are joined together 
either by fixing to a floor foundation or by attaching to floor joists in the floor structure, and wherein a sliding 
member will be interposed either continuously or intermittently over the entire length of at least one from 
among the upper faces and the lower faces of the tongue and the groove, and wherein gaps will be produced in 
the corresponding faces where no sliding member is interposed. 

(Detailed Description of Invention) 
(0001) 

(Field of Industrial Application) The present invention concerns wooden flooring and floor structures. 
(0002) 

(Prior Art and Problem to be Solved by the Invention) When wooden flooring is affixed to a flat floor 
foundation of, for example, concrete or particle board, with the objective of absorbing the irregularities and 
deformations in the floor foundation and of improving the sound insulation, a cushioning member has been 
affixed to the lower surface of wooden flooring. 

(0003) Figure 6 shows a prior art example in which the bottom surface of the principal wooden flooring (61a) 
is provided with a cushioning member (5), and a tongue-and-groove joint is effected in the wooden flooring 
(6 1 ) above a concrete floor foundation surface (32). At the junction of the adjacent flooring units, the upper 
edges (64, 65) of the tongue (62) and the groove (63) are tightly joined together. These upper edges (64, 65) 
possess minute irregularities and fuzziness, and the frictional resistance is unusually large. In addition, the 
tongue (62) easily fits into the groove (63) since it is slightly narrower. Consequently, as a walking load is 
applied to this type of flooring (61), the cushioning member (5) becomes compressed, and when the walking 
load is removed later, the cushioning member (5) can be restored. In other words, the flooring undergoes 
vertical motion as a result of walking. Moreover, as is shown in Figure 7, only one side of the adjacent flooring 
units (61) will undergo vertical motion, the frictional resistance will be large, with the effect that the upper 
edges (64,65) of the tightly connected tongue (62) and groove (63) will rub against each other, making an 
unpleasant grinding or snapping frictional noise, these so-called creaking sounds have been a problem. 

(0004) This kind of creaking sound can be produced even when the wooden flooring used has a layer of elastic 
material such as a cushioning material at an intermediate depth, or when a cushioning member is inserted when 
multiple wooden flooring units are joined together and laid down on the floor foundation. In addition, even 
when the wooden flooring units are attached to floor joists, when walking on the portions of the flooring which 
are positioned between the floor joists, these same portions will revert to normal after slight bending which 
will cause the flooring to undergo vertical motion, and the problematic creaking sounds will thusly be 
produced. 

(0005) However, the creaking sounds are not produced in the junctions between adjacent flooring units alone, 
there are many partial contributions to the problem such as from uncvenness on the other side under the floor, 
unevenness from the installation of the flooring, and minor imperfections due to the machining accuracy in the 
junctions at the edges of the flooring units that often cause the creaking 
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(0006) Moreover, this type of creaking sound can be eliminated at the time of installation by inserting a spacer 
into the corresponding upper faces of the groove and the tongue in the flooring of adjacent flooring units, and 
these problems would be avoided after installation with the use of this method, but it would be necessary to 
prepare many such spacers, and there is a problem with the insertion and removal operation being unusually 
complicated and bothersome. 

(0007) The objective of the present invention, being mindful of the above described problems, is to offer 
wooden flooring and a floor structure in which creaking sounds are not produced. 

(0008) 

(Means to Solve the Problem) In the wooden flooring of the present invention, said flooring possesses either a 
tongue or a groove for a tongue-and-groove joint on the end faces to be joined, and at least one frofti among a 
tongue, a groove, an upper edge of the tongue, an upper edge of the groove, a lower edge of the tongue, or a 
lower edge of the groove is provided with a sliding member either continuously or intermittently over its entire 
length, and when adjacent flooring units are joined together, measurable gaps will be produced where no 
sliding member is interposed between the corresponding upper faces and the analogous lower faces of the 
tongue and the groove. 

(0009) According to the wooden flooring, when adjacent flooring units are being joined and the corresponding 
upper faces and analogous corresponding lower faces of the tongue and the groove are not yet joined together, 
and even if either the surface of the sliding member and the surface of the connected adjacent flooring units or 
the surfaces of the interconnected sliding members rub together, there is little frictional resistance on the 
surface of the sliding member, hardly any frictional noise is produced, and there is no concern about creaking 
sounds. 

(0010) In addition, the floor structure of the present invention consists of multiple flooring units possessing 
either a tongue or a groove for a tongue-and-groove joint on the edges to be joined, and are joined together and 
are either laid on the floor foundation or are attached to floor joists, and on at least one among the upper 
corresponding faces and the analogous lower corresponding faces of the tongue and the groove, a sliding 
member is inserted either continuously or intermittently over its entire length, and gaps are produced on the 
corresponding surfaces where no sliding member is inserted. 

(001 1) According to the floor structure, for any from among the upper corresponding faces and the analogous 
lower corresponding faces of the tongue and the groove which are not connected, even if either the surface of 
the sliding member and the surface of the connected adjacent flooring units, or the surfaces of the 
interconnected sliding members rub against each other, there is very little frictional resistance, hardly any 
frictional noise is produced, and there is no concern about creaking sounds. 

(001 2) In the wooden flooring of the present invention, it is preferable to provide the sliding member to only 
one side of at least one from the group including the tongue and groove and the group including the lower edge 
of the tongue and the lower edge of the groove. In addition, in the floor structure of the present invention, it is 
preferable to insert the sliding member into only one from among the corresponding faces of the tongue and of 
the groove and their lower corresponding faces. 

(001 3) The aforementioned creaking sounds are not produced with this configuration of the sliding member, 
and the sliding member is inserted and comes face to face with either the adjacent edges of the flooring units at 
an intermediate depth or the underside surface of the components, so that even if the flooring expands from 
absorbing moisture, it is difficult to produce an upwelling in the floor surface as a result of the buckling at the 
junction. In addition, even when carrying out the installation, if the edge of the flooring unit, positioned on the 
floor foundation, is joined with the edges of the other flooring units by pressing them together, stopping at the 
point in time when the tongue and groove or the lower corresponding surfaces of the tongue and the groove 
come into contact with the inserted sliding member, it is extremely easy to set the fixed gaps between the 
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corresponding faces of the other two parts, and it is less cumbersome compared to the prior art method of using 
a spacer. 

(0014) 

(Embodiments of the Invention). The wooden flooring of the present invention is outfitted at a minimum with 
the principal wooden flooring and a sliding member. 

(0015) The materials that can be used for the principal wooden flooring include plywood, medium-density 
flberboaid, hardboard, particle board, oriented strand board, wafer-board, laminated veneer lumber (LVL), 
laminated wood-type lumber, composite lumber from the combination of many types of lumber, composite 
lumber from the combination of multiple layers of the same type of lumber, and furthermore the 
aforementioned wooden lumber which has been laminated with inorganic material such as slag cement bonded 
fiberboard. Furthermore, composite lumber that has been finished by lamination may be used. 

(0016) At an intermediate depth in the principal wooden flooring, sheets such as for sound insulation, 
vibrations, or cushioning may be interposed. In addition, such sheets or cushioning members may be provided 
on the lower surface of the instant wooden flooring. Examples that can be given of sheets for sound insulation 
or for vibration are high density materials (inorganic powders such as barium sulfate, and metallic powders 
such as lead or iron), synthetic resins such as polyethylene, polyurethane, polyvinyl chloride, and sheets made 
from mixtures with asphalt, and heavy aggregates mixed with an adhesive. Examples that can be given are 
cushioning sheets made of soft materials such as synthetic resins, flexible materials such as rubber, foams of 
these, spun-bonded fabric, or sheets of foam impregnated fiber, or felt or carpet sheets. These types of sheet 
can be provided with many perforations and through-holes. For the cushioning member, soft materials such as 
synthetic resins, flexible materials such as rubber, foams of these, foam filaments, non-wovens, glass wool, 
rock wool, insulation board, felt, carpet, natural fiber, synthetic resin fiber, metallic fiber, foam impregnated 
fiber, rubber or synthetic resin non-wovens and/or foams applied or in composites, possessing a sheet-form, 
mat-form, a form with convexities or concavities, an irregular form, a wavy surface-form, a reticulated form, a 
perforated panel form, or a three-dimensional cross-linked reticulated form, or any form desired for the 
compression deformations arising from the load. The cushioning member preferably has a thickness of 2 mm 
or more, is normally affixed to the inside and outside of the present flooring, but can be applied portion wise. 
In addition, it can be attached using staples and the like. Moreover, the cushioning member may be applied to 
the present flooring as a finish. 

(QUI 7) The surface of the principal wooden flooring may be supplied with a coating to have a simple wood 
facing, a paper facing, or a synthetic resin sheet facing, as the occasion demands, and a printed pattern or a 
colored coating may be applied, and in addition it may be provided with grooves as desired. 

(0018) In addition, in order to prevent warping and to promote pliability and sound insulating properties, the 
principal wooden flooring can be provided with a number of grooves, perforations and through-holes on the 
back. These corresponding features may also be provided in the case of composite board. Furthermore, in 
composite board possessing upper and lower layers where sheets are interposed at an intermediate depth, 
grooves may be provided on the surface of the lower layer, on the reverse surface, or on both surfaces, and the 
lower layer may be partitioned with grooves. 

(0019) For the sliding member, when the principal wooden flooring units from the above described materials 
are joined as described and rub together, extremely faint frictional noises are produced by the frictional 
resistance possessed by the materials, at a level inaudible to the human ear, in other words the sliding member 
is formed from materials that slide easily. For example, base materials such as paper, textile fabric, bonded 
textile on one surface impregnated with a synthetic resin such as polyethylene, polyethylene glycol, melaminc 
resin, phenol resin, and for example a non-adhesive finish, non-bonding finish, or a mold-processed finish can 
preferably be applied on the same surf ace. but because it can adhere easily to the present flooring, in the above 
described finish processing the base material is applied only to one surface, and an adhesive layer or a bonding 
layer may be applied to the other surface. More specifically, synthetic adhesive resin tape such as craft tape, 
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gum tape, polyethylene, polyester, vinyl chloride, and fluororesin may be used In addition, for the sliding 
member, synthetic sheets of hard or flexible material such as polyethylene, polypropylene, nylon, polyacetal, 
PTFE (tetrafluoroethylene), HDPE (high density polyethylene), or may be formed from an applied molded 
sheet such as a fluororesin finish. A sliding member from such sheets can be bonded to the present flooring 
with an adhesive or glue. Furthermore, a sliding member may be formed from a hot melt resin, such as molten 
ethylene-vinyl acetate copolymer resin, polyethylene, or polyamide resin, being applied to the appropriate part 
of the present flooring, and subsequently being cooled and cured. In addition, sheets, paper or filaments 
impregnated with hot melt resin may be used. 

(0020) At least one from among the tongue, the groove, the upper edge of the tongue, the upper edge of the 
groove, the lower edge of the tongue, and the lower edge of the groove can be provided with this sliding 
member, either continuously or intermittently over its entire length. In addition to the sliding member being 
provided over the entire vertical width of each of the above-mentioned components, for example, it may only 
be provided on the upper part of each of the named components, or only be provided portion wise at an 
intermediate depth. Furthermore, considering the ease with which it can adhere to the principal wooden 
flooring, the sliding member is preferably positioned in the (bottom of the) groove Moreover, in the example 
when the sliding member is being positioned on the tongue or in the groove, the other surfaces of the sliding 
member may also be connected during the joining process. 

(0021 ) The edges of the principal wooden flooring are formed from either a tongue or a groove for use in a 
tongue-and-groove joint, but the tongue-and-groove joint referred to includes both the present tongue-and- 
groove joint and a tongue-and-groove joint of a lesser aspect. 

(0022) The height of the tongue and the depth of the groove may be established so that gaps are produced 
between the corresponding faces when the flooring units are joined and a sliding member is not interposed, but 
it is possible to adjust the gaps according to the thickness of the sliding member. Thusly, multiple layers may 
be needed to achieve a satisfactory sliding member. Usually the gaps are set to be in the range 0.1 mm - 0.5 
mm. 

(0023) In order to avoid an upwelltng of the floor surface that may accompany an expansion of the flooring 
due to moisture absorption and to make the installation easier, the aforementioned gaps are preferably 
produced in the upper corresponding faces of the tongue and groove, and more preferably these gaps are either 
increased in the corresponding faces of the tongue and groove or are produced in the lower corresponding 

faces. 

(0024) Moreover, when gaps are produced in the upper corresponding faces of the tongue and groove, in order 
for these gaps not to be conspicuous, it is desirable to have appropriate coloration of the upper edge of the 
tongue, on the top surface of the tongue, and on the upper edge of the groove. For the coloration of these 
components, normally a coloring agent having the same color as the flooring surface is used to make these 
components darker than the flooring surface, but a coloring agent of a similar color or a different color may be 
used. Moreover, the square edge at the sides of the flooring surface can be chamfered, and this chamfered part 
can be colored in the same way as described above, so that the gaps produced in the upper corresponding faces 
of the tongue and groove will not be conspicuous. 

(0025) Furthermore, the application can be made using any from the group including an adhesive, finishing 
nails, or a combination of adhesive and nails. 

(0026) Next, regarding the floor structure of the present invention, first, the aforementioned flooring units are 
joined together, examples being that they are attached directly by means of an adhesive onto a floor foundation 
such as concrete or particleboard. When the bottom surface of the principal wooden flooring is not provided 
with a cushioning member, a cushioning member may be inserted when the flooring is laid and affixed to the 
floor foundation as desired. Furthermore, the aforementioned flooring units can be installed by nailing to floor 
joists. 
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(0027) Again, in the floor structure of the present invention it is desirable to have the sliding member 
previously bound to a specified place in the present flooring at a convenient point in the installation process, in 
the same way as described above for the wooden flooring; however, for example, it can be accomplished 
during the installation by placing the sliding member at the bottom of the groove so that it is still possible to 
insert the tongue. 

(002S) 

(Working Examples) The Working Examples of the present invention are explained by referring to the 
diagrams. 

(0029) (Working Example 1) 

This Working Example is shown in Figure 1 and Figure 2. The wooden flooring (1) is shown in graphic form, 
with the principal wooden flooring ( la) possessing both right and left edges for joining including the tongue 
(2) for the present tongue-and-groove joint and the groove (3) on the other analogous side, and with a sliding 
member (4) positioned at the bottom of the groove (3), and with the bottom surface of the principal wooden 
flooring (la) being provided with a cushioning member (5), so that when adjacent flooring units (1) are being 
joined, the respective measurable gaps (6X7) are produced between both the upper corresponding surfaces and 
the lower corresponding surfaces of the tongue (2) and the groove (3). 

(0030) The principal wooden flooring (la) has an upper layer (8) and an lower layer (9) of 3-pIy plywood, and 
between them is provided a cushioning sheet (10) laminated from bonded-fiber and a natural rubber foam 
interposed between these layers. The upper surface of the upper layer (8) is provided with a simple wood 
facing (omitted in the illustration). Many grooves (1 1) are formed on the lower surface of the principal wooden 
flooring, which possess the same depth as the thickness of the lower layer (9),' and a shallow V-shaped groove 
is formed in the middle of the upper surface. In addition, chamfering has been carried out on the square edges 
on the side of the surface. A colored layer ( 1 3) of the same color as the surface of flooring ( I ) is formed on the 
upper surface of the tongue (2), and on the portion of the tongue (2) containing the chamfering, and on the 
upper edge of groove (3). The sliding member (4) is bonded along the entire length of the bottom of groove (3) 
with the adhesive surface of cloth gum tape. The cushioning layer (5) is a sheet formed by laminating 
polyurethane foam, polyethylene foam, and spun-bonded polyester. 

(0031) For this Working Example, in the junction between two flooring units (1) shown in Figure 2, if the load 
due to walking is increased on one side of the flooring (1 ) and is avoided on the other side, the surface of the 
corresponding sliding member (4) will rub against the tongue (2) from the first side, but because the sliding 
member surface has a low Grief tonal resistance, the frictional sound will be practically inaudible. Moreover, the 
respective gaps (6,7) will be produced between the upper corresponding surfaces and the lower corresponding 
surfaces. Consequently, there will be no creaking sounds. In addition, in this Working Example, with the 
tongue (2) and groove (3) positioned at an intermediate depth on both flooring units (I) and coming into 
contact with the interposed sliding member (4). even if the flooring units swell after absorbing moisture, the 
degree of buckling at the junction is slight, it is difficult for an upwelling of the flooring surface to be 
produced. Additionally, even when carrying out the installation, if the edge of the flooring unit (1). positioned 
on the previous flooring foundation, is joined with the edges of all other flooring units ( 1 ) by pressing them 
together, stopping at the point in time when the corresponding surfaces of the tongue (2) and the groove (3) 
come into contact with the inserted sliding member (4), it is extremely simple to set the fixed gaps (6,7) 
between the corresponding surfaces of the two parts, and is desirable when compared to the prior art method of 
using a spacer. 

(0032) (Working Example 2) 

This Working Example is shown in Figure 3. The wooden flooring (2 1 ) is shown in graphic form, and differs 
from Working Example 1 with respect to the tongue (22) and the groove (23) being formed on the respective 
right and left edges of the principal wooden flooring (21 A) for use together in forming the tongue-and-groove 
joint, and with respect to with the lower edge of tongue (22) being provided with a sliding member (4), and 
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with respect to when joining adjacent flooring units (21), the corresponding faces of the tongue (22) and the 
groove (23) and their upper corresponding faces produce the corresponding measurable gaps (26,27), and with 
respect to the principal wooden flooring not being provided with a cushioning sheet (10) of an intermediate 
thickness nor with a groove (1 1) on the bottom surface, but in all other respects is identical to Working 
Example I . 

(0033) (Working Example 3) 

This Working Example is shown in Figure 4. In the flooring structure (30), with multiple flooring units (31) 
possessing both right and left edges for joining including the tongue (2) for the present tongue-and-groove 
joint and the groove (3) on the other analogous side, mutually joined together and affixed to a flooring 
foundation (32) with an inserted cushioning member (5), with a sliding member (34) interposed and extending 
continuously along the entire length of the corresponding faces of the tongue (2) and the groove (3), with the 
corresponding gaps (36,37) produced between the upper corresponding faces and the analogous lower 
corresponding faces of the tongue (2) and the groove (3). 

(0034) Regarding the wooden flooring (31), the principal (31a) is identical to the wooden flooring (1) of 
Working Example 1, except with regard to not being provided with the cushioning sheet (10) of intermediate 
thickness nor with the groove ( 1 1 ) on the lower surface, and except with regard to not providing the 
cushioning member (5) on the lower surface, and except with regard to providing a sliding member (34) on the 
leading edge of the tongue (2). Furthermore, in the wooden flooring (31), a rib (2a) is formed on the leading 
edge of the tongue (2) to make it easier to fix the position of the sliding member (34). The sliding member (34) 
is manufactured from polyethylene, and possesses a groove (34a) on the reverse side to combine with the rib 
(2a), and is fixed to the leading edge of the tongue (2) my means of an adhesive. 

(0035) This Working Example also accomplishes its operational effect in the same manner as do Working 
Example 1 and Working Example 2. 

(0036) Working Example 4 

This Working Example is shown in Figure 5. The floor structure (40) is shown in graphic form, and differs 
from the Working Example 3 with respect to the multiple flooring units (41) being affixed directly to the floor 
joist (42) with an adhesive and nails (omitted from diagram), and with respect to there being a tongue (22) and 
a groove (23) correspondingly formed on both the left and right edges of the principal wooden flooring (4 1 a) 
for use together to form a tongue-and-groove joint, and with respect to a sliding member (44) being provided 
on the lower edge of the tongue (22), and with respect to the respective gaps (46,47) being produced between 
the corresponding faces and the upper corresponding faces of the tongue (22) and groove (23), and with 
respect to the groove (48) formed on the upper part of the lower edge of tongue (22) which combines with the 
horizontal projection (44a) formed at the upper part of the back of the sliding member (44), while in all other 
respects it is identical to Working Example 3. 

(0037) 

(Effect of the Invention) In the wooden flooring and floor structure of the present invention, there arc 
corresponding surfaces of a tongue and a groove of which neither of the upper corresponding surface nor the 
analogous lower corresponding surface are joined, and even when a sliding member rubs against the surface of 
the adjacent flooring unit it is joined to, or even when the other surfaces of the sliding member that are in 
contact rub against each other, die fricrional resistance of the surface of the sliding member will be small, 
almost no frictional sounds will be produced, and there will be no concern about creaking sounds. 

(simple explanation of diagrams) 

(Figure 1) shows the entire front view of Working Example 1 of the present invention. 
(Figure 2) shows a partial, cross-sectional view of Working Example 1 of the present invention. 
(Figure 3) shows a partial, cross-sectional view of Working Example 2 of the present invention. 
(Figure 4) shows a partial, cross-sectional view of Working Example 3 of the present invention. 
(Figure 5) shows a partial, cross-sectional view of Working Example 4 of the present invention. 
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(Figure 6) shows a partial, cross-sectional view of Prior Art Example. 

(Figure 7) shows a partial, cross-sectional view of Prior Art Example for the case where the flooring undergoes 
changes resulting on one side of adjacent flooring units from the addition of a walking load. 
(Legend for the Explanation) 

(1) (21X31)(41>--Wooden Flooring 

(2) (22) — Tongue used for a Tongue-and-Groove Joint 

(3) (23)~Groove used for a Tongue-and-Groove Joint 

(4) (34X44>~Sliding Member 

(6)(7X26X27X36X37X46)(47)~ Gaps in the Corresponding Faces where a Sliding Member is not Interposed 
(30X31)--Floor Structure 
(32) — Floor Foundation 
(42>--Floor Joist 

[see source for figures] 

[figure 1] [figure 2] 

[figure 3] [figure 4] 

(figure 5] [figure 6] 

[figure 7] 
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mti.t>3f*1iLX\.>X. gJSffitrtJWStKAiH*. * 
fc, il£(62)tt. 'JvA:c63)CCfiX*»)at>J:^lC. /jN5t(6 

^©f^tTWfi*^*^ s c £ tcfe n rewSRtt 

«tfc*«(61)©^fe-*©A* ; -hT»-r*4. 
©±£SSffi(64,65) l^±*s«Sn*-5^*. #*-<LA»a- 

[000 4] C©«fc Vdt¥§*(B»m. «t3©«£lt«{C*a» 
tf^©5*tt«iS^"r5*'S^tt*fflUft:«S^-«>. AST 
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*v&*)<imwfi&x>x\.*tc. 
[0005] feoit. -j!>?K,t>mm± 
©8£Sis©:£Tfc*jt>-t£ u€> <>©-c«nt< . {TFiftffi 
©^^•y*. n<ii*©isx©'<5y*> a?i?tJaE^©«^ 

[0006] *fc. C©<fc0/iS*«'3*»?*r4fc«> 
to. 

[0007] *««©§««. Ja±©F»mcjB*-c, a 
*i9 •) ©£ C te <,>**tJ* tt to <t i«tc«ji*fii«T * c £ 

[0008] 

[SPffl£(Wfcf*fc«>©^fa] #ftWic J: -5*91*1* 
te< iiu-fftfri-^c. ttoitttt. ±gtctofc>ja 

[0 00 9] C©*9Bctt«C<tntt. «aBac»t©«^ 

issues <. tt&A,£jrai*t&cttb>a-c. »** 
>)©it-en#t<fi». 

[o o i o] #%w{c<t^««@tt. «^-r^# 

*tt*s«S«cffi^5 htfl5TJftii:«6 n* fcttMbfcit ft 
ii, c ft 6©±*Wiaii6S*J JcOlilT^WfSiBii© 0 ^'>tt 

<£*>^-r*i*io©*tisiffi«:. mm». ±&<ct> 
tcvmmiciitcuwiimtcft&iti. jt^gm^s 

ZbOX&Z. 

[00 11] c©3c«liSa:J:*i5i. tttSli^iOjitiSi 

E. c ft e>©.L£*f isiffite .t^isiT^^ffi©!- »rn *> 
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[ o o 1 2 j *»w«:<fca*!imtt». b< «. » 
^M^T^Sffij: o %i>-rtia» 1 o©ffl© 

^tf<£fc>ttj©#cc«S;lTt,>*. £fc. *««tc<l:S 
Bc«ittt. W*L/<«. flIOSW**!. ilf|t/J^£©W 

jsiffl©A{c^ffisnrt,»5. 

[00 1 3 3 C©«fc 5 Kt&98M*SSrrh«, JJS© io 

<fc^{c8*«a*)*^c^^*. £t>tci*ttt-&Ac*tii 
£?>t-c?ss£t3ttf>nri>*©-c. eRtt^®s<c j: 9 

«Jtf/d®£{C«K «£SB©£i*±lfgi*<C.i:*J*ffi©gJ 1 

Jfisifciea s ti/tmt*asBtc«^r^*<fi©mttss8P* 
©T**tisiii*» o sm&AL x m-£t>it h t\tcm& 

-Cit*»). *me*orf6©2«©#fflffiK3T£©BUH] 
[0 0 14] 

*&mm&tmmtttm*.x^z. 
(0 o 1 5 ) *«m«*<*ccw. 4»«taa§«. " 

-F«K-F. ^-fH***- K. * y*x>:ir7 F* h 
5> F#- F> 9x^-#- K. SMSttlSW (LV 
L) . l&£t#*©*H«. C*i6©*f«g*8lSatt* 

sttitttmm* (3-s3i©*ii«*i6««Hufc«£ 

K, 3 6«C«. 43«t«AX5^^>hS«f©«8aWfi 30 
##f*©Tffi(c«;t6*va»T fc<fct». 2$ • $1(85"- 

h t sita«® coasts u ASFoaaastt 

xKiis-v. $&mu\&MWs-\ntmvhti 40 
*. mmf- \-tLxa. asuum. rfA3?©«H». 

cn<=>©*>- h ffia©aafl,^#m*«awe>*a 

Tt><fcl>. SaffiS«t£ -SJ&8JII8. rfA3f©«H 

K, ?»*K »"5»K *£<3»t. -SfiSittfllStf&HI. 

£i>tftfi£©&ra*£&ffitfc4>©*j£tf£ft6©« so 
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fc®. iHfltt©t©. &mmR<ob<z>. »«©<>©. w 

?LKtt©fe©. fi*W«C??»tti^LfcPtt©fc©^. S 
?4KiwfitC<fc ->XK.m.mh b<DT$>t\tt(!IXt> * 
l>. igaBSBtt©fP3W2mraJa±3Wf*0< > ffi#Cft 

[0017] *ftS#*(*©$ffiia*. i&SKJSC-cft 

ttwc. <t«M5. im&s.mis-\-*m$$tixi> 

[0 0 18] *te. SOttih jeftttiacfSStttt^ 

©fc». *»iRW*j*©a®«:fga©is. ea?i. ws 

mrxb£<. micx^xTm&zftmiX'HcLx 
[0019] itto^tt. jMtm**)uz*nmtt* 

-;HMBf9?©^fiXtHSS«:^atTtt5fe©^. [§lffi{c# 
fc©*s^l/6^5*s. *«*»-N©aa*«S«i:T4fc 

«wc ±.te«!iiaii^s«©]tffi©*tcste3n. (6^© 

S:«*tfJtC«..l'77h7 1 -^ tit*?--?, 

'J7feJ»-Jk PT F E (ISJ7 a(fcx?-l/>) . HDP 
F. <iSSRK*';x^u» lf©tSM*fctt»^fi)ii-' - 

«» ttSW-WieBilS?lcJ:-,T*t«c(*tcllS3n*. 
36tc«. ^tt*f*©BfrSaiMJCigEBitt<a©x^U>ft 

Ktf-;^ffl^lMfl§. #yifu>. *'jT5Fttia3S 

©* v\- *>\f htt}Bl%jefcUfc». C rt^iPWftS it 
•SCLCCfco-C. fftOSBtt€:lf?fiSl/rfcJ:^. -e©<6. 

[0020] com*)$miz> tm. *4»±^ia 
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£fctt8fr«MKffiiF>*iTi>*u*,fct,>. tit. mom* 

#l*.K&8ll#©J:SB©#. "J§*IBgecD;M?©J:5tc8S» 
I$icffl;i6*mvc «>£(,». ttls. *BJ5f;*«:{*^©S 

s©s®(4^fflrii, »9a*t»/h?t (©&> k« 
*6ft*©j»#:*ut,>. m«*itfS*j:t)f>h7T;© 

[0 0 2 1 ] *SJfl5t**<*®JgffitC«. 3?ttdffl©Jt§S 

[0022] amos3*$j:cf/i^raass«. j*ttm± 

Wtt. jifcttO. 1 ram~0. 5mm©i5fflCCi&5t3ft 

[002 3 ] ±se<OHWi8tt. J*ttffl®il{«J>fiK#5£t:-ffi 
©a»)Ji9%l!6itU»oJSi*^{cr6fc«m:. »* 20 
b<tt. *tfS*J:&M^©±2>*>tajH«:. **)#f*U< 

efttcmr&i&<Mxft£©*4ftHSfc»t*-ie>© 

[0 0 2 4 ] Sfc. StH*»<fcC;/h7 ! COJb*»f«lffl{c«{li8 
#£D*J:3«:l,fc»8£. c©l»Rfl«:a£fc/«ri>J:5«: 

T^asa*. *ft*tvB&3ftTt»*«w«P*u\ tft 
6©sis#^©«ei:i. ^«^®t^e®«esFii«r 

|^«*©£fflfl9i©ft»8l5lcEK 9 3% 3 ft. *"7C © 
fflmoa5^±i2iS»tCigfe3ft^C<blc«l:*). iSflte 
J:y/jN7t©±*3Ptl&)tB©SSIffl* 3 < -T* C 

[002 5 14*. $611*. KCJtX $1±*>teX. m 
Sf^fflJ6X©t^lirt.J:t..>. 

{0026] yc«c *«w©«c»ii«!:t/rtt. *-r. a 
a©±SB*9J5R*tA5. *S5«:»-&3ftr. a>?y-h 
Tift, f •( **#-FTi6$©fFFHMt«*«J(c* 

*)mm t >ftx\.->zh<Difimfbtn>. at. *wm 40 

S6Ktt, S{tt©±a*@t^«6sm*5C8T^«C/: 

[0027] ifc. *«W©Efc8NS(CfcC>r. »*)gW* 
fct, ±ffi*»^«ilSI«(ClRtt**©H'tSSBli{C-T©il 

«3*in^©#fiix©sait©.'S-c«$L.^*i. MX. 

W. J5SX©3U«C fl5M©'IVv:©JEg»tc»'JS|5««ES 
**. 50 
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[0 028] 

[&tSPI] ^«©H«S«*Sffi«:#«goriiii«T5. 
[0 02 9] SiSWl 

c©ns6W«, Bii5£a t si2{c^3nri,^<>©-e* 

*. ®*©*HJ5Rtttt) «*. »^T^*£6P«aB©5 

**«fK*t*ttCla)4. /|>A(3) ©jggWC«8;ie>ft/!:?8 
03$tt(4) 4. *Hflc«*«*(la)©Tffi{ca*6ft/c)H 

aga«*(5) ijro^o. «sj«*t(i) &<d*&i*. tin 

(2) *JiCf/l^(3) ©±#^ffi&6tfKI^T;fr*h6lE 
$c*ft-eftRB»(6)(7)aJ£ C 5 J: 5 ttlfet 3 ftT W> 

[0030] (la)5*. 3 ^5 -<£fi«fc «9 St 

*.tttt(8) *j£CTFK(9) 4. Cft6©W«c^aE3ft* 

*s«^6ft-Ct,»5. *HJBR*t*(*(la)©TlDtCtt. Cft 

©r«o) ©«*4eit;«3*^r.s8ta©*(ii)j!is« 

fiSSft. ±S©®tf*S8tc. jS^Vj«ci2)*«H5« 
3fttl,^. Hfc, ^ffiMft»S«!cW. ffiffi»J#iS3ft 

*£CPhrtc3> ©JL^&atui. -E-ft-enrnwci.) «as 

4PIfe©*fe«(i3)^JS3ftri^. Ht*)S»*<4) 

ji. ote*. *©tt*ffi<c«tor'h? ! i: 

(3) ©sastc^fitctofcoTiiasftri,^. isasgM* 
cs) «. *y>u*>s(6rS<*t4<';x^u>«jS(*4* 

•JxXf A>T4mtZWmVXt£h*s- bit£->XB& 
StiXl,**. 

[0 03 U cmmmmvi*. ^icnkrm^m n± 
©ig^gi5«:jBt>r. -^©mwo)ffflK:^T©g^joto 

^BKte^CFCft^^ftiKIK:. -C-ft-eft»03W*(4) 
©^ffl*!itS(2)©Jtaffi<!:!Sft^^*. »0SB«(4) 
*ta©g»Mtt#'b3 ^fc*gB^tt«4 /u flffl C X U 

\,\ cft*5>©±:£*h*)ffi*5 «tcrF^*trftiffi«c« 

ftB(W(6,7) *i^o-c^*. i/fctfor. 
o*s*fec-ttt>. c©*ts«r-«. pjjfcfcttt) ©w 

3+R«{CttaitT-5ttl?C2) i'l^(3) 4ft»»9iW»(45 
£/H/T£*£totte.ftri>5©-C. flcttO) *<»S«C 

<. *E©iS»)±0*iatC»C>. 3 6<c. «SHC3ia 
"Cfe. 5fetc^TI6^CCEa3ft«:«»a) aasics^T 
^*<fi©«»(i) »sii%fl«uw»r(<»wrt. tmm t 
yi^CD i©5»isiH)»5»0 8»t(4)€/rut:?i*^t)ti 
6nfc«.-S-Cit*o. -efttc«to-cf6©2.ffl©^iajis<c 
m5E©B«W(6,7) *6»r(a*:catf*ci*-c#4© 

[0032 ] nmm 

cam&ma, H3tc/T<3ftri^t©T*4. a-i\© 

*S9J*tt(2l)tt. *H«tt*(*(2ia) ©3E«W!1BDCC^ 
ft-eftie«c 3 ftfcit£(22)teJ: cf/h« «. < 9 
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mtf(m<oi>®?$>z&. mmtw *ti§S(22)©T > 

2)i/h7^C23)40*tl^ffi*iJ:VCn6.©±?3*t|6)ffi«:-e 

A. *H3S«*(*(2la) WW&VWQimi'- KlO)*J 

9. *©{Stt3li&Wl ilSICr**. 
[0 03 3] 

^«iS<30)tt. S^T ^*££P0i£ffi©-5 *,-mc*m 10 

*nj!**t(3i)#, tasfcss^snr. 3>*y-harF 
»(32)tc*iafawc5) *^tr«6hT*»«). iiHG) 

tvh5\(3) 4<Djtf|S)®{<:»'5g|*»(34)*t±g{Ctoft:*)a 

mncitt£3ti> mm (2) tt^eMrto ©±#*titnii 
sfe©-c**. 

C 0 0 3 4 ] *WS#(3l)»i. Cft©*{*<31a) *WS 

flct*(n)ec*t>r, «*(2) ©5fci£g»tt:tt. momtO 
©j$ffl(C y ?(2a)4iifeO£tott6nS?»C1*0*WL-C 

[003 5) commm. m&mi*s£o$mm2t 

[0 03 6]3?Ji{«4 

H8sWtt*(4ia) O&SWSBK^nCftJUSdti/tll* 
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:iii(22)teJ:c/'|N?t(23)3Wit:f < oniiarffl©<>©-c* 
*-s. worn (44)*aesc22)©Ttf rasa:®*** 

*). fi05(22)i^7>:(23)i©*tl*Jffi*Jj:C;cn6©±^ 

*tisiffi«c-en-eniBB(46,47) #£0Ti><&j*i. mma 

2)©T**SBO±8R«:j«(48)*i^J5SSnSiifc{C, C 
*l(C«»A*i6ft4*¥?e»C44a) #»9ffl>»(44)©J: 

suasjejBfiSs nr 3 t m% 0 . *•©(& 

5Jil*sW3 4gn;-e&4. 

[00371 

[»<«©*»*] *ISi«<0*ai5R«teJ:Cffilt»SCC<fcn 

#iS»)©fe*ttA*&l>. 
[Hffi©SM«r8iW] 

[a 2 ) **i9©3i^fii «mraj»»isiar*6. 

[03 ] *«W©fm«24,T»T»»K.ffiBtNfea. 

[H4j *»w©«»«3*>i*r»»iwiiar**. 

[137] fit*«tUH»t. SSfflfJR«©-*{Cim7^ffi*« 

jjofco/ts ^©mtt©«3B*?s-ja5»Wfffiia-c*6. 

[1MKMMM 

a)(21)(31)(41) — $Nflc4>t 

(2X22) -sscttwii* 

(3) (23) -matyffl^ 

(4) (34)(44) •••»•)»** 

(6) (7)(26) (27) (36) (37)(46)(47)- 9 WttAS/HlS *l 

TI,^j:W>W(o|®©lS(ia 

(30) (31) -SttlS 

(32)- -ERT16 

(42)-«* 
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31 31a 13 3(5 2 13 34 £ 



"V. • ; ; ' • * V > l\F p * * * * \ * • • • • - • * : •■'•] 
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[08] 



64 62 63 il 
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32 



CS7 3 



65 62 63 fil 
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